In this paper I review the Dutch UMTS-auction that took place in the summer of 2000 and which, in contrast to the UK and German auctions, was generally considered to be a major flop. I analyse the policy process leading to the auction as well as the bidding behaviour in the auction, and provide an evaluation of both. I demonstrate that the case contains several useful lessons for other auction design problems. 
can expect an auction to produce an allocation that is "value efficient", it need not be "market efficient". Secondly, while in practical situations there may be strong asymmetries between incumbents and newcomers, the basic auction model assumes symmetry between the bidders. For both these reasons the standard auction model does not apply, an auction need not produce an "efficient" outcome and the government needs to carefully think about what instrument it should use to reach its objectives. Gilbert and Newbery (1988) appears to be the first paper that stresses that, in license auctions, if there are asymmetries between incumbents and entrants, market efficiency may be non-trivial to achieve. The intuition is easily conveyed. Consider a monopolistic market and suppose a second license is auctioned. For the incumbent monopolist, the value of the license is his future monopoly profit; for the entrant, the value is the profit that he can obtain when competing with the monopolist. As the latter is smaller, in an ordinary ascending auction, the monopolist will win the second license, the monopoly will remain and the benefits of competition will not be realised. Furthermore, the higher the potential benefits of competition, the lower the value to the entrant, hence, the lower the auction price. In fact, since he knows he cannot win, a forward-looking entrant will not participate in the auction and the monopolist will get the second license for free. In this situation, if the government really wants to achieve market efficiency, then it may have to discriminate against the monopolist: if the playing field is not level, the rules of the game have to favour the weaker players in order to reach the efficiency goal. This point is extremely important in this special case at hand, and we return to the issue in the next section.
The Dutch DCS-1800 Auction
At the beginning of 1998, the Dutch DCS-1800 auction took place. Spectrum in the 1800 MHz band was sold by using a variant of the simultaneous multi-round ascending auction. Important for our discussion here is that the number of licenses that could be won in this auction was endogenous and that the auction produced three winners. Dutchtone and Telfort won the two large lots (of 15 MHz each) and Ben was able to acquire 16.8 MHz of spectrum by buying several smaller lots in the auction and by buying spectrum from losing parties after the auction. Note, therefore, that while other European countries typically have either 3 or 4 2G-operators, the Netherlands is special as it has 5 of them. The 2G-licenses were given out in the spring of 1998, hence, at the time of the 3G-auction, these DCS-1800 operators had been on the market for only two years, so that, in a certain sense they were still relative newcomers. This is also reflected in their market shares. In the summer of 2000, KPN had 49% of the subscribers, Libertel 31%, Telfort 7.3%, Dutchtone 6.9%
and Ben 5.8%. 8 In Van Damme (1999) , I have argued that this auction was badly designed and that, because of the large variation in prices, it might not have achieved the efficiency goal that was specified. In the evaluation of the auction that the Dutch government sent to parliament on January, 11, 1999, the responsible Minister rejected my criticism and instead concluded that the simultaneous multi-round format had functioned well and that the goal of the auction, "to allocate scarce spectrum in a transparent way" had been achieved 9 . Note that the goal that is mentioned here is a very minimal one. It is fair to say that the civil servants, having prior beliefs based on their reading of the auction literature, being satisfied with the outcome of the 2G-auction and expecting there to be a lot of demand for the 3G-licenses, did not see much need to change a design that had already proved itself.
THE PROCESS LEADING TO THE 3G-AUCTION
Immediately, after the 2G-auction had taken place, the government started preparing for the 3G-auction. A consultation document was published on July 16, 1998 and discussed with market parties later that year. These discussions led to a policy proposal that was published on March 25, 1999. In line with the recommendation of the UMTS-Forum (Report number 5, September 1998), the plan was to allocate 4 licenses, each containing 2 × 15 MHz of paired spectrum and 5 MHz of unpaired spectrum. These licenses would last for 15 years, incumbents (i.e.
existing 2G-operators) would not be excluded from participating in the auction, no license would be reserved for a newcomer, and newcomers would not receive special 8 Data from Mobile Communications (2001) 9 Ministry of Public Works and Transport (1999) roaming rights on existing 2G-networks. The document did not specify details about which auction mechanism would be used, however, it was stated that the design would take into account the lessons learned from the DCS-1800 auction. Note that this proposal would have made a simple multi-unit auction (of 4 identical, abstract lots) possible. Of course, the proposal would also have implied that at least one of the existing players would have to leave the market.
The goal of the 3G-auction
Quite interestingly, the UMTS policy proposal formulates a very general goal "to give the Netherlands a leading position in Europe". Equally interesting is the observation that, during the process leading to the auction, this goal was never discussed explicitly, nor made more specific. We may thus conclude that the overall goal of spectrum policy that had been formally agreed upon before, "maximising welfare", remained the relevant one. In the previous section, we have, however, seen that asymmetries between incumbents and newcomers may make this goal non-trivial to reach and, hence, may make the auction design problem an interesting one.
A simple back of the envelope calculation may give an indication about how large in this context the value differences between incumbents and entrants can be.
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Assume, for example, that ARPU (average 3G-revenues per subscriber) is €40 per month and that the discount rate (WACC) is 1% per month. If it takes two years to roll out the network, hence, before revenue starts to flow in, total discounted revenue is about €3000 per subscriber. If one counts on 6 million subscribers and a market share of one-third, then one gets expected revenue of €6 bln. From this one has to subtract the cost of actually building and maintaining the network, say €1 bln., to get to the value of €5 bln. The value is lower for an entrant as he can expect only a smaller market share, can start later and has higher cost for constructing the network.
Fortis (2000) estimates that network cost for an entrant to be one-third higher. Then with an expected market share of 10%, which is on the high side, one can calculate value to be €0.5 bln, hence, an order of magnitude less.
The above calculation raises the question of why any newcomer would want to participate in a symmetric ascending auction in which at most 5 licenses are offered, a question that we answer below. An even more important question is whether a new entrant winning a license is a necessary condition for "maximising welfare" or for "giving the Netherlands a leading position in Europe". There are several reasons why a new entrant might be a more aggressive player on the market: it has to gain market share and does not cannibalise its own existing 2G-product. On the other hand, capital market constraints might inhibit new entrants, hence may make them less aggressive. Furthermore, the three DCS-1800 operators had entered the market only relatively shortly before the 3G-auction; they were fiercely competing for market share, hence, in a certain sense they were still relative newcomers. Given this market situation, we are not able to answer this second question.
In its advice on the policy proposal, the Dutch telecom regulator, OPTA, hinted at the desirability to favour newcomers to the market in the auction. OPTA actually criticised the government proposal on two points. First, it argued that, if feasible, it would be desirable to allocate more than 4 licenses, in order not to create a (too) tight oligopoly. Secondly, it recommended giving newcomers explicit rights to roam on existing 2G-networks. The government, however, was convinced that new entrants did not need special roaming rights as EU-regulations would force 2G-operators with significant market power to honour reasonable requests for special access, and since requests for roaming would fall under these regulations.
Lobbying for favourable rules
Within economics two different theories of regulation are distinguished.
According to the public interest theory, the government supplies regulation to correct for market failures. The private interest theory holds that regulation is demanded by incumbents to protect against entrants. The equilibrium on this market for regulation determines the actual regulations. In the Netherlands, this market is organised in a somewhat formal way, and this is known as the Dutch "poldermodel". In line with lost, while we have also assumed that newcomers and incumbents can start at the same point in time, hence, if anything, the extent of asymmetry is underestimated.
the customs of the "poldermodel", the Dutch government consulted with the sector about its March 25 proposals. The discussions took place within the OPT, the consultation group of operators in the post and telecom sector. The minutes of the OPT-meetings, which were published after the 3G-auction, give detailed insight into how this market worked in this special case 11 . In these minutes, one sees lobbies in action and one can see how successful lobbies work. Obviously, one may expect the sector to lobby in favour of rules from which it will benefit. Furthermore, one may also expect differences of opinion between incumbents and entrants. The incumbents in the Dutch market were very effective in keeping newcomers out of the formal lobby process, at one point it was simply argued that the OPT meeting room was already very crowded, hence, too small to admit newcomers to the market.
One can imagine that the proposal to auction only 4 licenses was not greeted with great enthusiasm by the incumbents. As also NMa (the Dutch competition authority) and OPTA were not happy with the prospect of a rather concentrated market, the discussion moved to whether 5 or 6 licenses could and should be offered.
Most parties actually favoured awarding 6 licenses, presumably based on the idea that a larger supply would imply a lower price. The better economists, or at least the more experienced ones, were to be found with KPN and they lobbied for 5 licenses. As KPN had had an interest to acquire a license in the UK, it had participated in the preparations of the UK-auction a year before. From the UK-discussion of the problems associated with a 4-to-4 scenario (4 incumbents, 4 licenses), KPN had learned that a situation with as many licenses as incumbents was very unfavourable for newcomers and, hence, most desirable for incumbents. Consequently, KPN argued strongly in favour of 5 licenses, 2 large ones and 3 small ones, and in the end, that proposal was adopted. It is noteworthy that, while the UK-discussions about the 4-to-4 scenario had been very open and extensive, and had taken place almost a year before the Dutch came to discuss the 5-to-5 scenario that presents equal difficulties, the Dutch government officials never showed any awareness of this problem, let alone of the possible ingenious way out (the Anglo-Dutch auction) that had been identified by the academic advisors to the UK-government. As a result, alternative 11 See the Appendices 8, 11, 14, 16, 21 and 23 to Tweede Kamer (2000) auction designs were never discussed, and the outcome of the lobby game was very favourable for the Dutch incumbents.
Based on the consultation rounds and the advice received, the government published its definite plans on January 26, 2000. The decision was to award 5 licenses (two of 2×15 + 1×5, and three of 2×10 + 1×5), to have a license duration of 15 years, to not reserve a lot for a newcomer, and to not attach special roaming rights to a license. This plan was discussed in parliament in March 2000, where no major comments were made. At that point in time, the details of the auction rules were not yet revealed, however, given the positive evaluation of the DCS-1800 auction, one could expect that a simultaneous multi-round auction would be used. Indeed, in the end, the adopted auction format was ascending and symmetric and, not surprisingly, no newcomer won. As we have already stated, since three of the incumbents had entered the market only relatively shortly before the 3G-auction, this by itself does not prove that the goals of the auction have not been achieved.
The Auction Design Stage
After the parliament had given the go ahead, the actual preparations for the auction started. When making the design, the people in the ministry relied on their own past experience with the DCS-1800 auction and on the evaluation of that auction. It is fair to say that the civil servants, being satisfied with the outcome of the 2G-auction and expecting there to be a lot of demand for the 3G-licenses, did not see much need to change a design that had already proved itself. They nevertheless asked economists associated with CREED, University of Amsterdam, for advice on the optimal extent of transparency, on the best minimum bid and on the proper size of the bid increment. The request for advice was, however, stated in very general terms, hence, the response was rather general as well. We discuss here the minimum opening bid in some detail, as that played an important role in the auction.
A positive minimum price is desirable as it may shorten the duration of the auction. On the other hand, a minimum price that is too high may deter potential bidders from participating, hence, may have a negative effect on efficiency or revenue. Obviously, imposing a minimum price can also have the consequence that some frequencies are left unsold. In the reading of the government, the Dutch Telecommunications Law forced it to always allocate all available spectrum, which ruled out imposing a hard minimum price. Indeed, in one parliamentary discussion, the Minister openly acknowledged that the licenses would go for free in case there would be only 5 interested parties. In order not to risk violating the law, the government thus adopted a soft minimum price: there was a minimum price in round one, but this would be lowered (ultimately to zero) if there would be no bidding on the lot. While the reader may wonder about this peculiar feature of the law, he can now at least better understand the opening phase of the Dutch auction. I note that meanwhile the Dutch government has adopted a law that makes a hard minimum bid possible.
The detailed auction rules were discussed in at least one OPT-meeting, that of March 28, 2000. Parties were concerned to have a transparent procedure, that is, in contrast to the earlier DCS-1800 auction, the identities of the parties having the highest bids should be revealed. Furthermore, the parties argued against having a final auction round. It is also interesting to note that Dutchtone advocated using the German design, and that KPN volunteered to develop software to assist the government in detecting flaws in the design. One such (serious) flaw, that was discussed extensively, was the proposal concerning the re-auction that would be used in case one of the first winners did not honour its commitments. The NextWavesituation in the US shows how serious the difficulties can be if one of the winners does not honour its commitments. As a result of these discussions, the design was changed somewhat, although the final design did not fully take away the concerns.
The 3G-Auction Rules
The auction rules were published in April 2000. For our purpose, the following aspects of the rules are relevant: (ii) The licenses are sold in a simultaneous multi-round auction.
(iii) Each bidder can bid on each license, however, in each round one can bid on at most one license, and if one is standing high on lot L one is not allowed to bid on a different lot, hence, each bidder can acquire at most one license.
(iv) In the first round, the minimum required bid on the lots A, and B is ƒ100 million; it is ƒ90 million on the lots C, D, E. If there is no bid on a lot, the minimum price for the next round is reduced to 70 (resp. 60) and if also in the next rounds there is no bid, this minimum is further reduced to 35 and next to 0 (resp.30 and 0).
(v) Each bidder has three waivers (or pass cards); waivers can only be used in one of the first 30 rounds of the auction.
(vi) A bidder who is not standing high on a lot, and who is not bidding, or not using a waiver, is no longer eligible to bid.
(vii) Bidders know who is standing high on each lot.
(viii) For each lot, the auctioneer determines the minimum bid that is relevant for the next round; the bid increment is at most 10% of the previous highest bid on the lot, or 200,000 guilders if the latter amount is higher.
(ix) Bidders are not allowed to disturb the proper course of the auction, they are not allowed to prevent competition from taking place in the auction.
(x)
The auction ends when no more bids are made, with parties having the highest bids at that time winning the licenses; the winners have to pay their final bid.
The Interest in the Auction
Parties that wanted to participate in the auction had to register before June 5. Ten parties expressed such an interest. In addition to the 5 incumbent mobile operators, these were NTL, Hutchison, T-Mobile, Sonera and Versatel. The latter is a small firm that at the time was investing in a high speed fixed (glass fibre) data network connecting the major cities in Western Europe. The Dutch competition authority was asked for advice concerning the "independence" of several of these parties. France
Telecom, who is the major shareholder incumbent Dutchtone, is also a minority shareholder in NTL. Furthermore, at the time France Telecom had an interest in Vodafone (resulting from the sale of Orange). The competition authority didn't see any problems in the links between these companies; hence, all parties were eligible to bid. Already a couple of days after having filed its application, Sonera, however, already withdrew.
Of course, frequently it is better to cooperate rather than compete. On June 27, TMobil announced its cooperation with (takeover of) the incumbent Ben, while at the same time withdrawing its independent application. As Ben was generally considered to be the financially weakest incumbent, this move substantially reduced the chance of a newcomer winning a license. 12 On July 3, KPN and Hutchison formally announced that they were considering cooperation in UMTS-auctions in Germany and Belgium and two days later Hutchison withdrew its independent application. In the morning of the first auction day, 20 minutes before the auction was about to start, NTL announced that it would not bid. This left only 6 bidders for 5 licenses.
Given that the design adopted by the Dutch government was unfavourable for new entrants, why did any entrant take the trouble to participate in this auction? Why did the auction take place? Why wasn't the government forced to give the licenses to the incumbents for free? These are the questions that the government should have been thinking about in the months before the auction. All signs, however, are that, after the UK-auction raised so high revenues, the Dutch government was thinking about exactly the opposite "problem" of how to prevent a too high price (Bennett and Canoy, 2000) . At least one economist had warned the government that an unfavourable scenario, with only 5 bidders for 5 licenses might become reality (Maasland, 2000) , but this possibility seems not to have been taken seriously.
Versatel
So why then did Versatel participate? I note that also Versatel was well aware that, under normal conditions, it could not win a license in the auction. In fact,
Versatel had clearly communicated to the other parties that it was aware of having no chances to win in the auction: it had started formal legal complaints about the auction design against the Dutch government. In these legal procedures, which were taking place both in the Netherlands and at the EU-level, Versatel had given the full arguments for why it could not win. 
THE 3G-AUCTION
The auction started on Thursday July 6. That morning, the government was surprised by there being only six bidders, but it was too late to call off the auction.
The auction lasted for 13 days and in total had 305 bidding rounds. It came to a halt when, in round 306, Versatel decided not to bid again. For the largest part, the auction was uneventful. Below, we analyse in some detail the more interesting stages 
The Opening
Since the government was of the opinion that it could not charge a strictly positive price in case there was no scarcity, the rules specified that players could use "pass cards" at the beginning of the auction and that, on lots receiving no bids, the minimum price would be (stepwise) reduced to zero. At the start of the auction, the players faced considerable uncertainty about the actual number of serious bidders.
Possibly there were only 5 serious bidders for 5 licenses; hence, by using the "pass cards", it might be possible to actually get a license for free. All players, apart from Libertel, realised that it was sensible (a dominant strategy?) to use the pass cards in the opening rounds and to first drive the minimum prices to zero, instead of starting to bid immediately. The following table gives the bids that were made in these opening rounds, with all prices listed in millions of Dutch guilders 16 . (In round 4, there were two bids on A, and also two on C.) In effect, since Versatel turned out to be an active player as well, the bidders were in a kind of prisoners' dilemma; the only effect of using the waivers was that that auction lasted a week longer than it would otherwise have. (Of course this also gave the parties more time to come to an agreement.)
The opening phase of the auction.
In rounds 6, 7 and 8 there is then some activity on the small lots, but in round 9, Telfort switches to lot A to compete with KPN. In light of the talks (negotiations?) that are taking place between T and V (see below), this is understandable: since K is the largest player on the market, since L is occupying a large license and since lot A is cheap, T may expect K to stay bidding on A, which implies that the price on the small lots remains low, hence, that, if the negotiations are successful, a large cake can be divided between T and V. In the next rounds, K and T then drive up the price on lot A. With a minimum increment of 0.2 (million) or 10% of the previous highest bid, it obviously takes a long time before the price is back at its original level. The pattern that is displayed in this table, with K, L and T driving up the prices on A and B is maintained in all rounds till round 95, when K outbids T on lot B (with a bid of 556). The state that T faces in round 96 is:
The prices on the small lots are still the same as they were in round 8, and, with this large price difference, T decides not come back on A or B, but instead to switch to the smaller lots. In fact, T bids on the cheapest lot, D, and this then starts a process in which B, D, T and V drive up the prices on the smaller lots by bidding only on these.
As a result of this, K and L do not have to bid again until round 177.
The middle play
Something very interesting and surprising happens on Friday June 26 when the auction has been going on for a week, Versatel has to bid and is confronted with Even though the price difference between the small and the large lots is still very large, V decides to bid on A and to replace L there. What is Versatel trying to achieve? One possibility is that it is signalling its willingness to pay; that it is communicating that it could possibly drive up the prices of the smaller lots to more than 600 million. Hence, the signal might be that now it is still possible to get these small lots cheaply, but they might get very expensive as well. This again leads to bidding only on the small lots in the rounds 282 up to and including 300. At that time, we are already in the end game, which in our opinion starts around round 297, which is the final round that is played on Friday and in which Versatel overbids Telfort on lot D.
Before moving to this end game, however, we briefly discuss some aspects of the players' strategies. 17 We have already outlined Versatel's strategy and will come back to it below. From the description above, it is clear that the market leader, K, bids only on the large lots. As may be inferred from K's behaviour in round 276 (a jump bid that is approximately 10% above the required minimum), K is not indifferent between the lots A and B. Of the smaller players, B and D only bid on the smaller lots. With few exceptions, B always bids on the cheapest of these lots. On the other 17 We follow the approach first outlined in Börgers and Dustman (2000) hand, D expresses a clear preference for lot C: throughout the auction, it makes only two bids on a different lot, and both these bids are on E. The explanation may be that D wants to signal that it is (or that it wants to be perceived as) the third player in the market; license C is the third license and D is willing to pay a price to get it, but this price should not be too high. Indeed, in the two rounds in which D bids on E, this price difference between C and E is relatively large; in round 286 it is 111.5 and in round 296 it is 76.6. Libertel and Telfort bid on both the small and the large lots.
From the description above it can be inferred that, up to round 278, T prefers to bid on a large lot as long as this is not more than (approximately) 600 more expensive than bidding on a small one, however, in round 278, the price difference is approximately 700 and T still bids on B, indicating a somewhat larger premium. In the first part of the middle phase of the auction, L bids on the smaller lots when A and B are not more than 535 more expensive, when prices reach higher levels, L is, however, willing to pay a premium of more than 800 for a large lot, hence, it is somewhat difficult to pin down this player's indifference curve.
The End Game
We now analyse the end game in greater detail. The following table provides the play of the game. Although it is not evident from the table, this part of the game beyond doubt is the most interesting part of the Dutch auction. Versatel. On the contrary, they let the auction continue as of nothing has happened.
Hence, on Monday, July 24, Telfort can profit from insider information. In fact,
Telfort's bid on lot C in round 298 can be interpreted as an attempt to profit from this additional piece of information.
Recall from the discussion above that Libertel had shown a willingness to move to the smaller lots in order not to have a too large price difference between the small and the large lots, but that it was unclear what price difference it was willing to accept. It is reasonable to assume that, if Libertel moves to the smaller lots, it will bid on the cheapest of these. Consequently, T's strategy of first (in round 298)
bidding on C and next (in round 301) on B might be interpreted as first making
Versatel's lot, D, the cheapest and next inducing L to end the auction by bidding on it. This strategy is also risk free, since, if Libertel remains on the large lots, the prices on the small lots remain unchanged; hence, T can still buy C cheaply. This theory of manipulation is supported by T's behaviour in round 298. Recall that above we have seen that T is willing to bid on a large lot, provided that the premium is not more than 600 to 700. In round 298, however, while the price difference is only 570, T nevertheless bids on a small lot. This behaviour is not in line with that earlier on in the auction. In contrast, the behaviour in rounds 301 and 305 is consistent with the original plan: in round 301, the difference is 490 and T bids on a large lot; in round 305, when Telfort has seen the plan failed, the difference is 750 and T bids on a small lot.
19 In my view, Telfort's letter cannot be viewed as a credible threat. First of all, it is hard to see how getting concessions in this way could be against the interests of Versatel's shareholders. Secondly, according to Versatel's own information, the letter was received shortly before Versatel had to bid in round 293,so that Versatel has bid twice after having received Telfort's letter: in round 293 and in round 297. This behaviour considerably weakens Versatel's position that it could no longer bid, and it might be classified as a strategic mistake. To counter, Versatel might, perhaps, argue that, upon receiving the letter, these bids had already been prepared, that it was too late not to bid.
Whether or not one accepts this theory of insider trading, it is clear that bidding behaviour is distorted during the last day, and that the auctioneer should have suspended the auction and should have created a level playing field as far as information is concerned. It is still very surprising that that course of action was not taken, especially since bidders suffered considerably: at the closing of the auction total revenue was f 857 million (22%) higher than it was on Monday morning.
Apparently, the auctioneer and the government were not prepared very well for this contingency.
Collusion?
It is unclear how closely the Dutch competition authority, NMa, has watched the bidding process. The NMa did not act at the start of the auction, apparently it did not view Versatel's July 5 press release to be a violation of the competition law. What is surprising is that the NMa became active only four months after the event.
Clearly, after such a long time it is very difficult to find any evidence. Given the small number of bidders, the high stakes involved, and the press release of Versatel, the Dutch competition authority should have monitored the game much more closely.
To an economist, the conclusion reached by the NMa that there was no collusion may appear surprising. has to be done through the auction rules. It is at this point that the Dutch auction rules were especially weak; they provided almost no possibilities to exclude players from the auction in the case of anti-competitive behaviour. In any case, players suspected of such behaviour had to be given warnings first by the Minister, and he obviously will be reluctant to issue warnings as eliminating players can be expected to reduce revenue. The lesson for the government is that it should commit itself by writing stronger penalty clauses in the auction regulation. Given the allegations of collusion in several other European UMTS-auctions, this lesson appears to have broader relevance.
CONCLUSION
One way of summarizing the Dutch UMTS-auction is that it was a game between a somewhat naive government and sophisticated market players. The government was naive in its belief that, in order to realise its goals, it did not have to pay much attention to the details of the auction rules, nor to assuring that the game was played according to these rules. For the bidders, this auction was just one subgame of a large overall game with high stakes. At least one market party was sophisticated in that it realised that, even though it could not win in the auction, it could use the auction as a means of trying to achieve its overall goal. There are two general lessons. First, a license auction such as this one is not an isolated event; it takes place in a certain context and this context should be taken into account when designing the auction rules. Second, and related, auction design is an art in itself of which the difficulty should not be underestimated.
At a more detailed level, based on this specific case, one can draw the following conclusions and make several recommendations:
(i) The goal to be achieved by this auction was said to be efficiency, not generating revenue. There are, however, good arguments for why revenue might be a valid goal. Since these two goals might conflict, choices have to be made. The goals should be explicit so that the auction design can be targeted towards reaching it.
(ii) Market efficiency was confused with cost efficiency and value efficiency.
These concepts, however, are very different in nature, and one type of efficiency need not imply another. In particular, if a license auction awards the licenses to those bidders that value them most (value efficiency), the resulting allocation is not necessarily market efficient, i.e. it need not maximise welfare or consumer surplus.
(iii) Asymmetries between incumbents and newcomers may drive a wedge between value efficiency and market efficiency. While consumers may prefer a newcomer to win the auction, symmetric rules favour incumbents. These value differences may be surprisingly large and may make it virtually impossible for newcomers to win licenses in ordinary ascending auctions.
(iv) Policy makers are not (yet) fully aware of the richness of the set of auctions, that is, of the many degrees of freedom that the auction mechanism allows.
Furthermore, there appears too little recognition of the fact that it is important to get the details right in order to ensure that the goals are reached.
(v) Market parties lobby for those auction rules that suit them best and the lobby game is biased in favour of incumbents. In order not to become a puppet of the vested interests, the government should ask independent experts for advice on the auction design.
(vi) An auction is not an isolated event, but it typically is a subgame of a larger game. Players will bid in the auction not necessarily to win the auction, but rather to reach their goal in the overall game. Participating in an auction may make sense, even if one cannot win in the auction, as long as it yields benefits elsewhere in the game.
(vii) As competition in an auction is very intense, participants have strong incentives to reduce this intensity, either through cooperation (merging, or making agreements) before the auction or collusion within the auction. Special attention of the competition authorities is therefore warranted, but the general competition laws may be too weak to effectively prevent all anti-competitive behaviour. Collusion could be tackled through specific auction provisions, but it seems very difficult to prevent cooperation and contracts before the auction.
(viii) Since, being the seller, the government will not always have the correct incentives to strictly enforce the auction rules, an independent auctioneer should conduct the auction. Of course, the auctioneer should be knowledgeable so that it is well prepared for the different contingencies that may arise during the auction.
While one may definitely conclude that several things were wrong with the way the Dutch UMTS-auction was designed and conducted, the large amount of criticism that it has drawn has had at least two positive consequences. First of all, in the "official evaluation" of the UMTS-auction that was done on behalf of parliament (Janssen et al., 2001 ) several recommendations for improvement were made, and in its reaction to that evaluation, the government has stated that it will take the lessons at heart. 21 Secondly, within its overall project of structural reform, the government has started a general project on auctions and beauty contests that aims to provide a general framework for how to select and implement the appropriate instrument for allocating licenses and scarce commodities. 22 The report, which is prepared by a committee that includes both policy makers and academics, and which incorporates input from leading auction experts, is scheduled to appear this spring. Hence, it may be expected that the Dutch will do better next time. It is only somewhat unfortunate that the UMTS-auction was such an expensive occasion to learn the lesson that auction design matters. 21 Tweede Kamer (2001b) . 22 Tweede Kamer (2001a) .
